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ped ne r pigment 

tion, BChl/ d ios. pigment/protein i cis and pept ·i 

tion ,5-8 

c techni usi pol art 1 i ght' as linear 

and rcular dichroism [10,11], provide evidence 

ve associ ions of the pigment molecules and r orienta-

membranes complexes@ We have used these ques 

1 ight i in intracytoplasmic membranes 
+ ld-type. mutant Ala • and mutant Y5 and in an 

i BChl/Car/protein complex from the Y5 mutant ]. The most 

c di from spectral ies 1 

occur in the Ala+ mutant. which is mi both the 8800+850 complex 

ored carotenoids. The co. in particular. is an of 

magnitude weaker in the mutant relative to the absorption. This 

supports the view. in agreement with observations onE£!· sphaeroides 

the CD in the long wavelength region of the ld-type 

sm is dominateq by contributions from the 8800+850 light-

ng complex. 

MATERIALS AND METHODS 

The growth of~· capsulata. wild-type (St. Louis strain) 

strains Y-5 (RC- 9 B875- ~ 8800+850+, Car+ tered, derived from 

St. louis strain) and A1 a+ (RC+. B875+, 8800+850-, Car-, derived 

n 37b4} were bed by Fei and Drews [1], as was 

preparation intracytoplasmic membranes. The isol ion of the 

8800+850 li harvesting complex follows of o:zawa, ~ .!!.· · [8]. 

membrane samples were suspended in 10 mM tris-Cl (pH 7.6). After 

1 puri ion pigment-protein complex was dialyzed 
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a.r sm usi a 
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linear 

are 

r 1 

on~ i c membranes 

Y5 are in 

Fi 

( 1) are i iou y 

e near t 

maximum as a ted with nm 

ion tive 590 nm transition B 1 and 

ex CD in on d absorption 

nm) are y similar the sms. In 

1 i near sm ion osci 11 ·1 i e more llel 

di ion in ion a more 

in visible. though the di sm 

i y nm~ is a small c 

across nm components are 

on LD is 

i c io in Qx transi on neat 600 

nm. 
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mutant of whi lacks ion and 

light- i complex [14], shows whi are 

similar, but th minor modi ions~ to those of wild-type 

sm. io of at 855 and 800 nm appears to be 

in mutant, but the CD in this region is almost i ical 

two. (The absorbance ratio A855/A802 is normally 1.55 in 

spectra intracytoplasmic membranes from the Y5 mutant as well as 

in the B800+850 complex i ated from t membranes; see Fig. 4. The 

reason this o is low in Fig. 2 is not known, but it may 

some loss in this sample of the 8800 component, which is known to 

ively 1 le [5,10]), The LD is somewhat greater at long 

ength and there is a stronger decrease approaching the 855 nm 

sorbance maximum in the than in the wild-type organism. Again 

in mutant, d absorption is broader and shows no ne 

; similar benavior is seen in the CD. is reflects, in part. 

the altered path of carotenoid biosynthesis in this mutant. The 

8800+850 complex i ated from the 5 mutant exhibits quite similar 

properties (Fig. 4) to those of the intracytoplasmic 

membranes. Some evidence of residual structure in the carotenoid 

ion region is seen in the isolated protein complex. The LD 

ues are closer to unity, probably refl ing greater difficul in 

enting the small protein complexes in the stretched PVA films. The 

ength dependence (magnitude relative A 11 I A 1 "" 1. 0) i s the same 

the membranes and the isolated protein complex. 

+ Ala mutant of capsulata lacks both colored carotenoids 

and 8800+850 complex [1]. Dramatic effects are seen in a11 of its 

( g. 3). sharp absorbance peak at 800 nm is absent9 as is 
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membranes. 

DI ON 

On is t c ts and in 

ious publi ions, it is distinguish the contributions of 

ion B875 complexes 

nm1-s a (e.g.~ 

ion bit po tive CD the 

1 e absorption band (P870) and double CD ( ~+) 

605 nm crossing to ive 

ex hi ts an ab maximum at 870-880 nm~ shows 

iv y weak CD that is e, y mixed with 

ions g. 3); 8800+850 ts t\AJo 

maxima 855 nm~ e CD (- 9 +) 8559 

ive CD near 800 nm wave1 n 
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di components, they are useful in characterizi differences in 

ations within the different complexes as well as 

simil ties and di among various isms. example, 

pronounced di absorption and CD specta the 8875 and 

8800+850 complexes poi to rather profound differences in r 

re1 ve chromophore geometries. Unfortunately, the state our 

knowledge these complexes is not suffi to say what these 

differences are. 

The smallest stoichiometric unit of the 8800+850 complex isolated 

from~· capsulata consi of three polypeptides (1 0, 9.3 and 5.1 

in an equimolar ratio, three moles BChl and one mole of 

The 850 nm peak is due to two BChl molecules associated with the 9.3 kd 

polypepti the BChl associated with 800 nm peak has been 

attributed to one mole of BChl associated with the 5.1 kd polypeptide 

,2,5,6; J.A. Shiozawa, W.Welte, N. Hodapp and G.Drews, unpublished 

result The Car may be associated with the small ypeptide [6; R. 

van Gronde11e and P.R. Rijgersberg, private communication]. The 

aggregate of three or four stoichiometric units. In membranes, the 

complex is organized into larger aggregates consisting of six to eight 

stoichiometric units [Shiozawa,~t , unpublished resu1 ]. 
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